Background: Congenital heart disease (CHD) 
Introduction
Congenital heart disease (CHD) is one of the most common congenital anomalies in children, with a mean incidence of approximately 8-10 cases per 1000 live births (1) . The human heart develops between the 8th and the 12th gestational week, a disturbance in this process may result in an anomaly of congenital heart disease (2) . It is one of the leading causes of morbidity and mortality in the first years of life (3) . There are many types of congenital heart defects; they range from simple defects with no symptoms to complex defects with severe, life-threatening symptoms but the most common anomalies Ventricular Septal Defect (VSD) and Aterial Septal Defect (ASD) (4) . Clinically classified depending on the existence of cyanosis. Gingivitis is an inflammatory condition of the gingiva which is almost always present in all form of gingival disease, because bacterial plaque, which causes inflammation and irritating factors which favor plaque accumulation are often present in the gingival environment (5) . Mild form of gingivitis is the most common form of gingivitis in pediatric population which is the reversible form, during puberty; gingivitis may be a response to hormonal changes in the developing adolescent, though more pronounced when there is plaque accumulation (6) (7) (8) (9) (10) (11) . Gingival disease and other oral symptoms may occur in children with congenital heart disease, the oral changes include a purplish red discoloration of the lips and gingiva and sometimes sever marginal gingivitis and periodontal destruction.
The tongue appear coated, fissured and edematous and there is extreme reddening of the fungiform and filiform (12) (13) (14) . Many studies reported that children with CHD had a higher gingival inflammatory index in comparison with control (15) (16) (17) . Moreover, AL-Etabi revealed that the prevalence of gingivitis is 100% among children with congenital heart disease with high significant difference concerning each age and gender (18) . Dental anomalies refer to disturbances during the tooth development (19) . They can be congenital or acquired (20) . The congenital anomalies of teeth are caused during tooth development, whereas the acquired anomalies are caused after tooth development (21) . Developmental defects of enamel may be defined as disturbances in hard tissue matrices and in their mineralization during odontogensis (22) . These defects have been classified according to their clinical appearance as demarcated opacity, diffuse opacity or hypoplasia (23) . Enamel hypoplasia is a quantitative defect related with a decreased or altered amount of enamel (24) . It could occur in form of pit (single or multiple, shallow or deep, scattered or in row arranged horizontally across the tooth surface), grooves (single or multiple, narrow or wide), partial or complete absence of enamel-over a considerable area of tooth (23) . Opacity is a qualitative defect involving alteration in the translucency of the enamel with normal thickness and smoothness of its surface, occurring in two forms, demarcated and diffuse (23, 25) . Demarcated opacities have a clear boundary with adjacent normal enamel and clinically can be white, creamy, yellow or brown. Diffuse opacities can be differentiated from demarcated one by absence of clear boundary between normal and affected enamel in the tooth (23,26,27,) .
There are limited studies concerning the enamel defects among patient with CHD in comparison to healthy populations, Hallet et al reported that the patients with congenital heart defects have increased prevalence of developmental enamel defects in comparison to control groups (28) . Also El-Etabi found that the prevalence of enamel defect was higher among children with VSD (80%) than control (20%) (18) . In contrast to the above, Franco et al found a significantly higher number of developmental enamel defects in the control group as compared to the cardiac group (29) . It is a popular view that children with congenital heart disease are often small and undernourished. Malnutrition is a common cause of morbidity in children with congenital heart disease (30) . Moreover, the severity of growth disturbance depend on the anatomical defect of heart and its functional defect, however, most children with mild defect grow normally but gaining weight slower than normal (9, 18, 31) .
Aims of the study:
The recent study aims to identify the prevalence and severity of gingival health condition and dental anomalies in relation to nutritional status (height for age) among children with congenital heart disease in comparison to healthy controls.
II. Materials And Methods
The sample (cases) involved children with congenital heart disease (cases) consisted of 399 male and female aged between (6-12) years according to the last birthday (23) . The patient at first diagnosed by the specialist as having different type of congenital heart disease attended to Ibn Al-Bitar specialized center for cardiac surgery for diagnosis, treatment and follow up. An approval was obtained from patient's parents before any examination. All children were examined for one time during the period of study. All children with no medication for three months ago during the time of study. The control group consisted of 485 students matching with age and gender from primary and secondary schools in Baghdad city, they are healthy without any systemic disease. The students were selected randomly by using simple random selection method depending on lists of students in each class. Modified Gingival Index (MGI) was used to assess gingival condition of participants (32) . Scores ranging from 0 to 4 were employed. MGI has been used by several authors since it is based on visual inspection, eliminating the use of probing or pressure to establish the presence or absence of inflammation. Unlike the Gingival index, MGI has a noninvasive approach method, meaning there is no gentle probing to possibly provoke bleeding on pressure, which was one of the main reasons for its development. The other reason for its development was to increase sensitivity in the low region of the scoring scale. The labial\facial and lingual surfaces of gingival margins and the interdental papillae of selected teeth (upper right second molar, upper left central incisor, upper left first molar, lower left second molar, lower right central incisor and lower right first molar) are examinated and scored. The modified developmental defect of enamel index (DDE) was used (23) . Regarding dental anomalies, Enamel abnormalities were classified in to one of three types on the basis of their appearance.
They vary in their extent, position on the tooth surface and distribution within the dentition. Ten index teeth were examined on the buccal surface only, if any index tooth is missing, the area was excluded. These teeth include: 11, 12, 13, 14, 21, 22, 23, 24, 36, 46 for permanent teeth and 51, 52, 53, 54, 61, 62, 63, 64, 75, 85 for primary teeth. The buccal surface which extend from incisal edge or cuspal point to gingival, and from the mesial to the distal embrasure was inspected visually for the defect and if there was any doubt, area such as hypoplastic pits were checked with periodontal probe to confirm diagnosis, any gross plaque or food deposits were removed and the teeth were examined in wet condition. If there was any doubt about presence of an abnormality, the tooth surface was scored normal (code 0). Similarly, a tooth surface with a single abnormality less than 1 mm in diameter was scored normal, any abnormality that cannot be readily in to one of the three basic types was scored as other defect, if more than 2/3 of the tooth surface heavily restored, badly decayed or DOI: 10.9790/0853-1509127379 www.iosrjournals.org 75 | Page fractured, was not examined. Also, Each child was examined for presence of any supernumerary teeth using either code 0 (No): which mean there was no supernumerary tooth, or 1 (Yes): which mean there was a supernumerary tooth (19) , and examined for the absence of any teeth using the code 0 (No) or 1 (Yes), the students were asked if the tooth was extracted due to caries or others reasons (33) . While fusion and gemination were examined in the same manner as those used for supernumerary teeth using code either 0 (No), or 1 (Yes) (34) . Nutritional status was assessed by using anthropometric measurements included measurement of weight and height according to Trowbidge (35) using digital electronic balance and height measuring tape. BMI was calculated by dividing weight of each child by his/her length^2 as follow: BMI(Kg/m^2)=Body weight(Kg)/Height^2(m^2). The values of BMI was compared according to CDC growth charts (36) according to the age and gender because unavailability of Iraqi standard for comparison.
III. Results
The distribution of total sample according to gender seen in table (1). This Table shows a higher percentage of females was recorded among both groups. This study revealed that all children examined were affected by gingivitis (100%) among CHD cases and control group. Gingival index (Median and Mean rank) among CHD cases and control group is shown in Table ( 2). A higher value of mean rank was observed among CHD cases than the control group with higher statistical significant difference (p˂0.01). The median and mean rank of gingival index among CHD cases by age and gender are shown in Table ( 3). A higher mean rank value of gingival index was recorded among age group 8-9 years, followed by 10-11 years then age group12 years respectively with highly statistical significant difference (p˂0.01). Concerning gender differences, higher mean rank value of gingival index was found among females than males but statistically no significant difference was recorded (p>0.05). Regarding dental anomalies, the distribution of total sample with dental anomalies (at least one tooth with demarcated opacity, supernumerary teeth, hypodontia and at least one tooth with any anomaly) are shown in Fig. (1) , while fusion/gemination were absence in this study. The percentages of dental anomalies were higher among CHD cases than control groups. Table (4) shows the distribution of CHD cases with dental anomalies (at least one tooth with demarcated opacity, supernumerary teeth, hypodontia and at least one tooth with any anomaly) by age and gender. The percentages of demarcated opacity and hypodontia were higher among age group 12 years, while the lower percentage was among age group 6-7 years with no significant differences (p˃0.05). While for supernumerary teeth, higher percentage was recorded among age group 6-7 years and 10-11 years than other age groups with no significant differences (p˃0.05). Concerning gender, the percentages were higher among females than males regarding demarcated opacity and supernumerary teeth, while the opposite results were noticed concerning hypodontia and tooth with any anomaly, all these results were statistically not significant (p˃0.05). Regarding nutritional status, the distribution of total sample according to the nutritional status indicator (height for age) is shown in Table (5) .
The percentage of stunting and severe stunting among CHD cases was higher than that among control group, while the opposite finding was recorded concerning of acceptable and unusual tall these results were statistically highly significant (p˂0.01).The distribution of stunting among CHD cases by age and gender are seen in table (6) . The higher percentage of stunting was observed among age group 12 years but the lowest percentage was observed among age group 6-7 years, this result was statistically significant (p˂0.05). Concerning gender, the percentage of stunting was found to be higher among females than males, however; the difference was statistically not significant (p>0.05). Table (7) illustrates the median and mean rank of gingival index according to nutritional indicators height for age (HFA) among CHD cases. The mean rank value of gingival index was higher among stunted CHD cases than not stunted with statistically significant difference (p˂0.05). The distribution of CHD cases with dental anomalies (At least one tooth with demarcated opacity, supernumerary teeth, hypodontia and at least one tooth with any anomaly) according to nutritional indicator height for age (HFA) seen in Table (8) . The percentage of at least one tooth with demarcated opacity and hypodontia were higher among stunted than not stunted CHD cases; while the opposite results were found for other anomaly, with no significant differences (p˃0.05).
IV. Discussion
In present study the prevalence of gingival inflammation was (100%) for the total sample. Moreover, the CHD cases had significantly higher gingivitis as compared to control group. These results are in agreement with other studies (13, (16) (17) (18) 37) . Specific reasons for this are not clear but suggested reasons include a low priority to dental care by parents/caregivers of these children. They also harbored specific HACEK microbes (Haemophilus spp, Actinobacillus actinomycetemcomitans spp, Cardiobacterium hominis, Eikenella corrodens and Kingella spp) especially, Eikenella corrodens (E.c.) and Actinobacillus actinomycetemcomitans (A.a.) within the gingival crevice to a greater extent in the CHD cases than control group (13, 16) . Also this study observed that the gingival index increased with age, gingivitis tend to be more chronic and more frequent with advancing age (38, 39) . Females showed a higher gingival index than males but the difference was not DOI: 10.9790/0853-1509127379 www.iosrjournals.org 76 | Page significant (p˃0.05). This could be related to that the females in the present study had lower nutritional status than males. Also this study revealed that the distribution of dental anomalies were higher among CHD cases than control groups, the same results found by others (18, 28, 37, 40) . These differences may be due to hypomineralization of enamel especially among acyanotic CHD cases (41) . El-Hawary et al, prove that, the presence of alterations in enamel and dentin of deciduous incisors obtained from CHD patients, these changes were observed in the ultra structure as well as the mineral content (Ca and P) of enamel and dentin, also, Environmental scanning electron microscope analysis of enamel showed an increase in dissolution after preparation by etching. Also the number of dissolved prism heads increased, others manifested non-uniform outlines (43) . Regarding the age, the percentages of demarcated opacity and hypodontia were higher among age group 12 years with no significant differences (p˃0.05). The percentages of demarcated opacity and supernumerary teeth were higher among females than males with no significant differences (p˃0.05), definitive reason for this finding is not documented but suggested to be due to females showed higher percentage of stunting than males in this study. This study found that the percentage of stunting and severe stunting among CHD cases was higher than that among control group; these results were statistically highly significant (p˂0.01). Malnutrition in CHD can be the result of anorexia and inadequate nutrient and caloric intake, hypermetabolic state, acidemia and cation imbalance, tissue hypoxia, recurrent respiratory infections, and endocrine or genetic factors (44, 45) . A study of Goldner et al reported that the medical condition as the size of the left to right shunt and the abnormal hemodynamic circulation is important factor in the etiology of impaired growth among children with VSD (46) . Concerning age, the higher percentage of stunting was observed among age group 12 years of CHD cases, this may attributed to that the low height for age is considered an indicator of chronic under nutrition (stunting), also, the height for age indicator provides an excellent index of long tearm cumulative inadequacies of nutrition (47, 48) . Females show higher percentage of stunting than males, No explanation was able to be given concerning this variation though it may be attributed to X and Y Chromosome as suggested (49, 50) . The gingival index was found to be higher among stunted than not stunted CHD cases with statistically significant difference. These differences may be attributed to the deficiency of protein which under experimental condition showed to promote the progress of periodontal disease, the permeability of the sulcular epithelium is decreased and it's deficiency negatively affect the activity of the fibroblast, as well as atrophic and degenerative changes in connective tissue of gingiva are usually seen (51) . As well as the iron deficiency affect the immune system and there is some evidence to suggest that periodontal disease progresses more rapidly in undernourished populations and the important role of nutrition in maintaining an adequate host immune response may explain this observation (52) (53) (54) . In the present study, the percentages of at least one tooth with demarcated opacity and hypodontia were higher among stunted CHD cases than not stunted; while regarding supernumerary tooth the opposite results were recorded. These differences were statistically not significant (p>0.05). Nutritional deprivation and chronic illness are important causes of enamel defects (55) . Also, the deficiency of nutritional elements can affect epithelial cell function and the mineralization process, such a situation may produce a developmental setting conductive to formation of the hypoplastic defect (56, 57) . Enamel defects result from severe cumulative events associated with external factors because they make a strong impact on health and have repercussions on the quality of life of the individual (58). Also, Al-Etbi found that the hypoplastic defects for primary teeth were found to be higher among malnourished children than well nourished regarding both VSD groups, while, for permanent teeth show higher mean values for both demarcated opacities and hypoplasia within malnourished as compared to well nourished with statistically no significant differences (18) .
V. Conclusion
The results of current study revealed that these children are at high risk from oral diseases. Children with congenital heart disease had high levels of gingivitis, dental anomalies and malnutrition.
